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We report five cases of intracranial tuberculoma seen during one calendar year from a Regional Neurological Centre dealing with a large immigrant population. All the patients were adults from the Indian subcontinent. The CAT scan greatly simplified both initial diagnosis and follow-up of our patients, and we were able to show that regimes including rifampicin caused rapid and complete clinical and radiological response.
Case Repors (Table) CASE 1 A 45 year old Indian man who experienced three attacks of uncontrolled shaking of the right arm between September and December 1976 became dysphasic during one attack, but did not lose consciousness. The attacks were controlled by phenytoin. He had minimal weakness of his right arm and leg, but no lesion, and the CAT scanner showed an enhancing lesion posteriorly in the temporal lobe with considerable oedema (Fig. 2) again immediately after it, she experienced flashing lights in the left field of vision followed by loss of consciousness. She also gave a one week history of diplopia. On examination there was marked bilateral papilloedema and a bilateral sixth nerve paresis, but there were no other neurological signs. The CAT scan showed a right temporo-occipital lesion (Fig. 6 ) which was completely excised at craniotomy (Mr M. Rice Edwards). The histology was typical of tuberculosis, but acid-fast bacilli were not seen or cultured. Rifampicin, isoniazid, and ethambutol were started, and she made an uncomplicated recovery. The CAT scan was repeated in January 1978 and showed neurosurgical clips and some scarring, but no other abnormality and no shift of midline structures.
CASE 5
A 37 year old Indian man had been deaf since birth and had tinnitus in the right ear. He was seen at another hospital in September 1977, after a possible epileptic fit, but was not followed up. He was admitted to this hospital after a definite epileptic fit without focal features at work in December 1977. On examination there was no significant neurological abnormality, though he had left sided chronic suppurative otitis media. His corrected visual acuity was normal, but formal visual field charting demonstrated a non-congruous homonymous field defect on the right. His EEG showed slow components over the left temporal region on hyperventilation only, but the CAT scan (Fig. 7) showed multiple areas of dense enhancement in the right occipital lobe, with oedema extending throughout the right hemisphere. He was started on rifampicin, isoniazid, and ethambutol, and a repeat scan in February 1978 showed some resolution. A further scan in April 1978 (Fig. 8) showed atrophic changes only, without any enhancement.
Discussion
All our cases were adult Indians, and all presented with epilepsy, which was focal in four of the five cases. Only two of the five patients complained of headache, and only one patient had papilloedema. Papilloedema was present in 80% of the 145 patients of Asenjo et al. (1951) and 93% of the 107 patients of Dastur and Desai (1965) . It seems probable that adults with epilepsy are investigated earlier in developed countries with greater neurodiagnostic facilities. Apart from this, the presenting features were similar to those in previous series (Sibley and O'Brien, 1956; Obrador, 1959; Dastur and Desai, 1965; Anderson and MacMillan, 1975) . A history of treated tuberculous infection elsewhere in the body, a positive Mantoux test, and elevations of the temperature or ESR seem of limited value in distinguishing tuberculosis from other space-occupying lesions (Obrador, 1959; Dastur and Desai, 1965; Maurice-Williams, 1972; Anderson and MacMillan, 1975) . The patients had been in Britain for an average of 11.2 years, which contrasts with the finding that pulmonary tuberculosis is most common in newly arrived Indian immigrants (British Thoracic and Tuberculosis Association, 1975) .
Plain skull radiographs are unlikely to prove useful unless shift of a calcified pineal gland can be identified. Calcification of intracranial tuberculomas is rare, occurring in only 6% of the large series of Ramamurthi and Varadarajan (1961) , and even less often in other series (Garland and Armitage, 1933; Asenjo et al., 1951; Berlin, 1963; Dastur, 1972 (Claveria et al., 1976; Leilbrock et al., 1976; Szper, 1976) . Two of our cases were seen initially before our CAT scan was commissioned, though case 3 was sent to another hospital for a scan after angiography. The oedema often surrounding the lesion is clearly shown, though previous authors have remarked that there is less angiographic displacement than the size of the tumour would suggest (Dastur and Desai, 1965) . Serial scans are of particular value in following the response of the patient to chemotherapy after discharge from hospital, and a marked improvement can be expected within three months. The finding of an avascular mass at angiography, often with narrowed blood vessels in the vicinity, is now well described (Dastur and Desai, 1965; Dastur, 1972) . The lack of angiographically demonstrable blood vessels contrasts with the dense enhancement of the lesion in the CAT scan after intravenous iothalamate, which probably reflects increased vascular permeability (Kramer et al., 1975) . Early attempts at surgical extirpation were almost invariably followed by fatal tuberculous meningitis (Garland and Armitage, 1933; Asenjo et al., 1951; Sibley and O'Brien, 1956; Obrador, 1959), and Cushing (1932) recommended decompression without excision of the tuberculoma. With the advent of antituberculous chemotherapy this risk was greatly reduced, and many series of cases treated successfully by surgical exploration combined with pre-and postoperative chemotherapy have been reported (Sibley and O'Brien, 1956; Dastur and Desai, 1965; Maurice-Williams, 1972; Anderson and MacMillan, 1975 (Ramamurthi and Natarajan, 1960; Ramamurthi and Varadarajan, 1961; Dastur,~~~~~~~~~~~~~~~~~~. ... 1972). Roedenbeck (1962) (Ramamurthi and Varadarajan. 1961 ).
Many reported cases have multiple tuberculomas (54% in the necropsy series of Garland and Armitage (1933) , 34% in the series of Asenjo et al. (1951) , and one in this series), and chemotherapy is then the only available treatment. One case has been described in which a patient with miliary tuberculosis developed tuberculomas while on irregular isoniazid and ethambutol without rifampicin (Thrush and Barwick, 1974 ), but we Five ccases of intracranial tuberculoma followed by serial computerised tomograph3 anticipate that nine months of triple chemotherapy including rifampicin will be curative, even for relapses. as it seems to be in other organs (Fox, 1977) . It is planned to treat case 2 for two years.
It is clear that tuberculoma is a significant cause of focal epilepsy in Asian adults, and is suggested by a lesion in the CAT scan which enhances densely with sodium iothalamate and may be surrounded by disproportionate oedema. In all such cases a trial of antituberculous chemotherapy may result in clinical improvement and cause resolution of the scan abnormality, thus eliminating the need for neurosurgical exploration. 
